Abstract
Autohydrolysis pretreatment: preliminary solubilisation assay

142
A preliminary solubilisation assay was carried out in order to determine the optimal contact 143 time for the autohydrolysis pretreatment. The assay was performed at 55 ºC in order to 
where is the solubilisation ratio expressed as a percentage, is the soluble volatile solids concentration and refers to the total volatile solids concentration.
160
In order to compare the experimental data of the microalgae and WAS mixtures with the 161 expected solubilisation ratio without substrates interaction, the theoretical solubilisation ratio 162 was calculated using the following equation: A first-order kinetic model (Equation (3)) was applied to assess the performance and the 186 kinetics of (co-)digestion assays.
188 where represents the cumulative methane production (mL CH4/gVS), 0 is the final 189 methane production (mL CH4/gVS), refers to the first-order kinetic constant (days -1 ) and
190
is time (days).
192
The pair of experimental data ( , ) was adjusted by the least square method using the SOLVE Culture conditions as water temperature and pH were continuously measured by probes 220 placed in situ and monitored by a pH-meter with a temperature sensor (Mettler Toledo, USA).
221
Data was collected in periods of 2-3 min in a computer with the software LabVIEW®. 
Microalgae biomass production
224
In order to evaluate the microalgae biomass production, turbidity was measured by means of The cumulative biogas production was determined from the pressure increase in the The closed photobioreactor was operated as a tertiary wastewater treatment to remove 253 nutrients (N and P) from the secondary effluent (treated wastewater). Additionally, it treated 254 the digestate, which in turn increased the concentration of nutrients for microalgae growth.
255
Although the concentration of nutrients was not constant over the experimental period,
256
N−NH4 + was almost completely removed and P-PO4 3-was never detected in the 257 photobioreactor effluent (Figure 2 ). The pH was not regulated and values ranged from 9.4 to 258 11.5 in dark and light periods, respectively, due to the photosynthetic activity. 
268
Regarding the CODs, the average concentration in the influent was 141±4 mg/L, which was 270 reduced by 50.6 % over the first 3 weeks of operation and 70 % during the last 2 weeks 271 ( Figure 2 ). This increase in the COD removal efficiency during the last 2 weeks might be 272 caused by an increment in the proportion of biodegradable organic matter in the influent.
273
Notwithstanding, the CODs of the photobioreactor effluent was always below the discharge semi-continuous mode.
Autohydrolysis pretreatment effect on biomass solubilisation
343
The effect of the autohydrolysis pretreatment was initially evaluated by the biomass 344 solubilisation increase (Figure 3) . WAS reached the highest solubilisation ratio (25.7 %) and 345 microalgae the lowest (11.4 %). In view of the results, microalgae showed to be less 346 biodegradable than WAS due to the resistant structure of their cell wall. case in particular,
347
Scenedesmus has been reported to have a complex multilayer cell wall (Tukaj and   348 Bohdanowicz, 1995).
350
The results obtained in this study are in accordance with those obtained by Mahdy et al.,
351
(2015), who observed higher solubilisation rates with WAS than microalgae after a thermal Finally, Figure 3 shows that all assays reached an asymptote by the end of the assay, meaning constants up to 0. 
